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with care. The authors indicate many limitations in its 


application. 


A . 
PPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710010-0" 


a EReNED FOR dL ecaetetns bistdece leapt CIA-RDP86- DOs Teno ene 72 00r): 0 


BQUUG SPF TGP ee Fe 


THE Ss Foes 7H : "aaa ae 


,40G1TRVICE, LB. . ao : 


“SS Biesoatecteto instrument for peaturing pressures and stresses in. 


ath mechaniems. Truly Inst Krist.no.12: 2200-204 
aera aria (MERA 10:2) 


os Institut ei otaliogati Auadentt nauk SSSR. 
_ eeeieterts lene 


failing bake 
SEED 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710010-0" 


"APPROVED FOR REEEROE: aan emnin 


ersihbastieakeh '00513R002064710010- 0 


Wa) PBS ERED gore 


BHELY DEV, dS, 


ne USAR. / lectricity 


: Abs Jour 


a Author 


Title 


Orig Pub 


Abstract — 


r 
- 


° 
ad 


: Ref hur - Pirtka, No b; “1951, 
‘reludev, ne 8.3 Yoriny VeAs 


ute oF crystallography, Academy of Sciences USSR 


S Gortaid Physical Properties of 


jected to Radioactive Radiation. 
Inv. AN SSR, ser. fia "1956, 20, No 2» 211-214 


aS ancadioue cooler eatdcn P was 


chetle salt (3) measuring 20 x. 


means of a CoOY compound (irrad 


No 9653 


Rochelle Salt Crystals Sub- 


observed in an X-cut of Ro» e 
10 x 1.5 mm after exposure by 
{ation dose amounted to appro- 


ximately 10? roentgen/hour). As the time of exposure in- 


-ereased the curve of the hyster 
values of field intensity up to 


esis narrows down at small ny 
the formation of sections gn 


with linear polarization. After prolonged exposure, I po- - 
 Isrizes like a linear dielectri 


made of the influence of a dc b 


ce... An investigation was | 
jas field E on the shape of | 


APPROVED FOR RELEASE: 03/15/2001 


iain 


CIA-RDP86-00513R002064710010-0" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710010-0 


piace ea evi hp UUER Rig as diet Pepe ee he ae ee ECR DSN ie SEPA ek ESM BSICI) SCS @ GO 20 kee Se I RO i 


SOP WE EBS: 


_ USSR / Electricity 5 S eet os - qo S : a” 
“-Kbs Jour: Ref Zhur - Fizika, Wo 4, 1957, No 9653 ce 
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op the branches of the: loops until it vanishes fully at E = feet PF 
By (Fis the amplitude value of the alternating field). 
Further increase in E:distorts the second branch of the hys- 
teresis loop. When E7&E, the dependence ef P on E becomes 
Linear. It was established that the domain structure of ir- 
radiated I is retained even at large exposure times. Prolon-- 
ged exposure produces 4 large number of damages to the crys-_ 
. ‘talline structure of I, but does not change the value of the 
p piezo-constant. It.is proposed that the anomlous polariza~- 
tion of I, subjected to exposure, is due to the damage of 4 
portion of the molecules of I, to a loss of the spontaneous 
P on the part of @ portion of the elementary cells, to the 
appearance of transition layers between thedomains, and also 
to atomic or ionic inclusions within the limit of a single 
dor ain. : ; 
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 PITLE; The symmetry of scalars, vectors and tensors of the . 9: 
: ~gecond rank. | (Simmetriya skalyarov, vektorov 1 tenzorov~ 
-ytorogo ranga) Coenen 


- PRRIODICAL: "Kristallografiya" (Crystallography), 1957 Vole2, 0 | 
ee ee arasaee Nowe, poe 207-216 (U.8.BR) 
~ ABSTRACT: The symmetry of tensors Up to the second rank can be ak 
oe a represented geometrically by the point group notation. Com- — 
binations of two different types of tensor may give a symmetry 
different from either. The 17 groups found were: - 
scalar oo/eo m ; pseudoscalar o/ep; polar vector 0° .M j 
axial vector 0: 3 polar tensor m.w:m and m.2:m ; axial 
“tensor 00:2 , 2:2 and 4.m ; combination of polar tensor and 
axial vector 2:m and 2 ; combination of axial tensor and _ . 
- polar vector 0° , 2, 1, 2.m and @ 3 combination of axial tensor - 
eyo and axial vector Fe. 
- 2. Card 1/1 . Acknowledgnents to Acad. A.V. Shubnikov. There are 4 Sila vic 
eo 4 POLELENCOB, 1 figure and 4 tables. 
=. ASSOCIATION: Institute of Crystallography, Ac.Sc USER. 
Gr rey ee ee (Institut Kristallografii AN SSSR) 
January 21, 1957. 


SUBMITTED: | 
Library of Congress 
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“the symmetry of homogeneous continuous 4sotropic media in 


“tensor, vector and scalar fields. (Simmetriya odnorodnykh 
 nepreryvnykh. bt hi pred v tenzornykh, vektornykh i 


in guch cases, the oystal can be considered as a unifom 
continuous medi . In addition to crystalline substances, 
-.. there are numerous amorphous substances which do not have a 
. lattiee structure (paraffin, resins, etc); of the various 
amorphous media, the author considers only those which are 
' -mieroscopically isotropic in the absence of external forces. 
In this paper, the author determinss seventeen point groure 
of symmetry of homogensous, continuous isotropic media which 
are obtained for the case when they are in the fields deser- 
dbed by polar and axial tensors of the second order. In the 
here described sense, continuous isotropic media can be solid, ~ 
liquid or gasects.  —- 
There are 1 figaxe, 1 table and 4 Blavic references. 
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AUTHORS: “Qheludev, 1.8. and Fridkin, V.M. —-90-5-28/31 
 ‘PLTIB: . On Two Limiting Point Symmetry Groups of Polycrystalline 
oa Blectrets (0 dvukh predel'nykh tochechnykh gruppakh 

-/ Giametrid polikristallicheskikh fotoelektretoy 


- EPRIODIOAL: » Kristallografiya, 1957, Vol.2, NO«5, PP 705-706 (USSR) he 
- ABSTRACT: A polycrystalline electret specimen of sulphur has. 

-- * gaplier been shown to have the symmetry group oom .(Pridkin aos 
-Kristallografiya, Vol.1, 557, 1956). A mixture of asphalt and’: 
NaCl dusts have -been used for developing the charge pattern on - 

the surfaces of the electrets as by friction the former becomes’ = + 

~~ positively charged and the latter negatively. A specimen with 

_ the symmetry group .m.O7 +m has now been produced. A layer . 

of polycrystalline sulphur 50 p thick was evaporated on to an. 

- Al plate in vacuo and was hen pgiarised by a field of 5 kV/em 

4nd illuminated at 5 x 107° w/em*. It was then overlaid with a 
metallic raster with a pattern of 0.9 mm diameter holes, 
polarised in the reverse direction and illuminated at the same 

dntensity for the same time (4 minutes). On dusting with the 

- asphalt and salt powder a pattern became apparent showing a- 

pattern with a non-polar texture of symmetry m.00:M. The salt 
settled on the parts which had been exposed through the holes and 

piezo-electric - 
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On Two Limiting Point Symmetry Groups of “Polycrystalline Electrets Ye 
od! 
and non-pyroelectric in contrast to the former with ‘point fe. 


group oO.m. This experiment could be the basis of a two- 
ee . Colour system of electro-photography or xerography. Only 
.. 'o° ” the dusting method will show the charge distribution as the 
total charge on each surface is zero. poten Gener en to 
Academician A.V. Shubnikov. 
There are 1 figure and 3 Slavic references. 
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AUTHOR: oo I.8. i oe :  Wm6-4/12 
2 ITE: Point Bymmetry Groups of Crystals and their Physical 


Teese an (Tochechnyye gruppy simmetrii kristallov 
i ikh fizicheskaya interpretatsiya) 


PERIODICAL: Kristallografiya, “1957, Vol.2, No.6, PP. 728 a 


= ABSTRACT: It is showi that: the 32 erystallographic point groups can 
eo be obtained by scalar, vector and tensor operations ona cube. 
: The hypothesis is put forward that to the different groups 
‘obtained in this way but having the same symmetry there corres- 
pond differences in the properties of crystals belonging to one 
andthe same symmetry group. An earlier attempt has been made 
to deduce the point groups from a representation of the geo- : 
- metrical connections between physical properties (Kristallogra-. 
fiya, Vol.2, p.334, 1957). In polar and axial tensor fields of 
'.the second. rank isotropic: media were shown to belong to one of 
17 poey symmetry groups:— 0/un; ge mQy:m; oO: © }5 
7:2; 00m; 0; 4m; F3mam 5m; 2:2 3; 2sm ; 3 ae 
2 23 1. Various mechanical forces such as compression, twisting,» 
etc.. may produce fields of these symmetries. The 32 point 
“Gavdt/2 groups can all be produced by the methods used Brereoneey but 
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The Point Symmetry Groups of Crystals and their Physical 
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~ Interpretation. pa ee eae 
tale as by applying various kinds of field to a cube. for example, a 
-.. "uniform compression, having the symmetry O/to.m leaves the ‘ 


“ gymmetry of the cube unaffected. A uniform twisting of symmetry 
- ge/so leads to a new group 3/4. Extending the cube (symmetry 
m.Qo:m) along the 4-fold axis produces the group m.4:m. Thus 
the action of a polar tensor along various_axes of the cube 
produces the groups 6/4, m.4:m, m.2jm, 6.m, 2:m, 2 and 
-m6:m. Twisting (symmetry 0:2) gives the additional groups 
432, 2:2, 3:2, 2, 1. Two perpendicular twists give the group 
4.m. A polar tensor (symmetry Qo.m) gives the groups 4.m ; 
2.m;33.m3m; 1. The simultaneous application of a polar 
vector and an axial tensor give further groups making up he 32. 
The same group‘) may be obtainable by several different processes 
and will explain the differences in the physical properties of 
crystals which have the same point group. Acknowledgments to 
Academician A.V. Shubnikov. There are 6 figures and 8 references, 
; 6 of which are Slavic. ae Pot 
“ASSOCIATION: Institute of Crystallography Ac.Bc. USSR. 
oe ee” (Institut Kristallografii AN SSSR) 
SUBMITTED: August 7, 1957. 
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of Ferroelectric Monocrystals (Orientatsiya domenoy 
A makrosinmetriya sins seenatoelekyrioteski kh 
nonokristallov) . : 


PERIODICAL: | Iavestiya Akademii Nauk SSSR, Vol. XX1, #2, pp 264 


274, 1957s USSR, Seriya fizicheskaye 


cae ABSTRACTS All ferroelectric orystals can be classified into ve: 


two groups:. electrically uni-axial and electrically 
multi-axial.: ‘The electrically! uni-axial orystals can 
have oply "longitudinal inversion", i.e., displacement 
of 180 domain borders. Electrically nulti-axial 
crystals can have, in addition to the longitudinal 
inversion, also transverse inversion, and some type 

of multi-axial crystals have several different: 
‘transverse inversions as'well-as several longitudinal. 


The domain atructure, its behavior and a series of 
the most important properties of ferroelectric mono-. 
crystals essentially depend upon the crystal type 


Card 1/4 and its number of spontaneous polarigation axes, 
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Domain Orientation and Macrosymmetry of Properties 

of Ferroelectric Monocrystals (Orientatisiya domenov 
i makrooimmetriya svoystv segnetoclektricheskKikh ~~ 
monokristallov) iat wd gegen : 


his number is determined by ‘the synmetry: type of the. tenet 


‘4nitial non-ferroeleotric state. ie ; os 
“@he conclusion is that the domain orientation and the 


general chamcter of the domain structure are determined 
by the ,symmetry of a crystal in its initial non- ferro- 


‘electric phase and by the direction of the initial 


phase along which the spontaneous polarization in the 
ferroelectric phase’ arises. 


“The regulated orientation of domains along one or 


several axes of spontaneous, pelarization leads to the 
fact that a polydomain crystal becomes a polysynthetic 
twin. The elements of twinning are symmetry elements | 
which the crystal posséssed in. the initial non-ferro- 
electric’phase, and which are: lost during the transition 


- into the:ferreelectrio phase. 
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~~ PITLEs Domain Orientation and Macrosymmetry of Properties 
ee ‘gf Ferroelectric Monocrystals (Orientatisiya domenov 
tong i nakroaimnetriya -svoystv segnetoelektricheskikh 
monokristallov) ee 


«In view of the determining role of the initial symmetry, 
4+ 18 possible to establish all possible ferroelectric | 
-phase transitions for all crystal classes. The known 
ferroelectric phase transitions are accompanied by . 
changes of crystal syumetry and transitions into: another" 
‘orystallographic class,’ shown in Table 1. ve 


“It can be stated that each ferroelectric phase transition 

4a accompanied by spontaneous deformation, at the — 
boundaries of the ferroelectric region which leads to : 
a change in the crystal symmetry. The reason of this =) 
deformation is piezoeffect and/or -electrostriction in < 
connection. with spontaneous polarization. © 


After analysis of all erystallographic classes, the 

possible ferroelectric phase transitions were compiled 

as shown in Table 2 of the article. All known transitions 
are in accordance with Table 2. The table enables one 

0 determine ‘the number of all possible ferroelectric 
~phaseses op Ne , : 
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PITLEs Character of Change in the Domain Structure of: 


Seignette's Salt in Alternate Blec Fields (Kharakter - 
dameneniya domennoy struktury segnetovoy soli v 
-peremennykh electricheskikh polyakh). 


‘PERIODICAL: Izvestiya Akademii Nauk SSSR, Vol. XX1, #2, pp 266- 
a (288, 1957, USSR, Seriya fizicheskaya fe 


ABSTRACT: ‘In order to clear up the role of domains in the! 
cas Dhol process of re-polarization of feryoelectrics, the 
domain structure of Seignette's salt was filmed at 
‘frequencies of 32 and 1,000 hertz at various ~ : 
‘intensities of the elec field applied. The filming 
method used was the conventional one with stroboscopic 
- illumination. | . . 


The photos. shown in the article picture the ohange 

of domain structure at a frequency of 32 hertz and | 
voltages of 36 and 56 v/om and a frequency of 1,000 
hertz and voltages of 56 and 76 v/on. 


Card 1/2. 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710010-0 


SEM eT MQe PEE ge EONS SMEESRUEE ISP RE S BRT CW BRE HR Rh EID Big 


-- Paar 


J. oo BITLE: © - Character of Change in the Domain Structure of 
aa Seignette’s Salt in Alternate Blec Fields (Kharakter 
- izmeneniya domenno;: struktury segnetovoy soli v 
peremennykh eleotricheskikh polyakh) . 


The most important conclusion drawn from these photos 
is the fact that the domain structure appears dif= °° 
ferent at equal field voltages depending upon whether 
this field voltage is arrived at by increasing or 
. decreasing the field intensity. This phenomenon is 
-@ manifestation of hysteresis-of domain structure 
changes during application:of elec fields. 


“The hysteresis of domain re-orientation is more _ 
clearly expressed with increase in field intensity. | 


; 2 photos are given, 1 Russian reference is listed. 
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_» SUBMITTED! No date 


| AVAILABLE: At’ the Library of Congress 
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"PERIODICAL: 


-apstRacT: 


hehe ¢Fiauaer, 18 32=12-26/74 - 
EE Ugg of Linnik Double Microscope / Sop the Determi- ae 


pation of the Kersact.on Index of Bariua-Titenate (Primeneniye 
dvoynogo mikroskopa Linnika dlya opredeleniya pokazatelya = 
~ prelomleniya titanate pariya) - 


 Zavodskaya Laboratorlya, 1957» Vol, 23,Nr 12) ppe 1456-1458 (USSR) - 


tn the introduction the authors say that such determinations present a 
difficulties in the case of high refraction indices. This is the case 


also with BaTi03, because its ‘orystal have a refraction index which 
“dg near to 2,5. The attempt was therefore made in this work to em-. 


ploy a method already worked out (Ref. 2] for measuring thin, trans- 


_ parent plates, laquer coatings, eto. at a certain refraction index 
. with respect to BaTi0z with a corresponding thickness of the plate 


of the monoorystal. A’ similar application has already been put into. Py 


. practice /Ref.3J , which differs from the xrefractometric method only 
. by the fact that in that case the angle formed by the beam and. the 
aurface is alvays 45°. In this case the "YU y1G-41" double microscope 


vag used. In the course of calculation the conclusion is arrived at 
that for BaTidz orystals only an average refraction index can be de- 
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‘termined by this method. In the further course of this work the — 
following new method ia auggested: Suitable BaTiO, cryatala with ~ 
straight parallel surfaces are selected and measured by means of a 
. micrometer. They are placed upon a sharp-edged well-~ground plate in 
 -guch a manner that they protrude somewhat beyond its edge. On these © 
of their parts they are measured by means of the double microscope _ 
with adjustable_slit-constructed by the Institute for Machine Science. — 
__AN USSR (Ret 5) . A measuring accuracy of 1 + 0,5 .N or 7 is 
attained, 10” microobjectives with A=0,14 and an ocular micrometer 
 NAMQ-2,15%" ig used for this purpose. (Results are given ina table). | 
- If orystals are suitably selected, this method makes it possible to — 
attain the most accurate results. In general, the possible error | 


. BaviumTitenate 9 


- amounts to ~ 2%. There are 2 tables, and 5 Slavic references. 


- ASSCCIATION: . Institute for Machine Science AN USSR and Inatitute for Crystallog- 
_ raphy AN USSR (Institut mashinovedeniya Akedemii nauk SSSR 4 
os eee “Institut kristallogrefii Akademii nauk SSSR). 
"AVAILABLE: «Library of Congress 
Gard 2/2 “9-216 Barrium titanate-Refraction index 2. Double microscope- 
Perey ~ >: Application : . 
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. AUTHORS : 
_ PITLE: 
- ‘PERIODICAL: 


“ABSTRACT: 


Card 1/2 


an insignificant part of the free levels is filled up by electrons 


‘levels described the saturation effect discovered by V. MeFridkin 


formula given above describes the exponential character of the de-.. 


. Pah ui. Ve Mey ~Kashukeyev, q, t gueladey, » eg lT-5-21/ 54 i _. 
On the Theory. of Photoelestréts (K teorii fotoelektretov), 


Doklady AN SSSR, 19ST. Vol. 117, Nr 5s pp. 804 O07 (USSR) 


‘The present paper: investigates - the explanation of some data ‘ob- 


tained at an-examination of photoelectrets, At the outset, the 
kinetic equations for the replenishing of the adhesion levels 
(urovni prilipaniya) by electrons are given, The problem reduces 
to the determination of the dependence of the concentration N of - 
the electrons in the adhesion levels on time. If the initial va- 
lues assumed here are satisfied, the following solution is) ob- 
tained for the kinetic: equations: N= N_(1 - e-82Et), Ny « si/eg 


_ denoting the concentration of electrons fn the stoady state, 4 
and: 89 coefficients, which are dependent upon the absorption o 
‘light and on the quantum yield, and E denoting the intensity of — 


light. This solution was here determined for the case, that only 


by polarisation. The expression given here for the dependence on 
time of the density of concentration of electrons on the adhesion 


nm. wena. a 


(reference 7).According to the experimental curves given hore the 


7) eae re 


pendence of the charge of the photoelectret on the intensity of 
{1lumdination and on the duration of polarisation quite satisfact- 
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On. the Theory of Photoeleotrets, = : 20611705 as /si coe 


ne RQ 


LBP _orily. Besides, the rule of interchangegbility is satisfied in 
the case of the production of the photoelectret. Therefore,the 
charge of ‘thephoto electrete is a function of the product. E. t at 
an arbitrary duration of polarisation t and at an arbitrary in- 
tensity of illumination E. With the help of the curves attached 
to the paper this rule of mutual replaceability was vorified for 
& sulphur monocrystal. This rule is complied with at every in- | 
tensity of illumination employed for the polarisation of the :- 
sulphur monocrystal.The theoretical deduction anc the experimen- , 
tal verification of the rule of mutuality in vhotoelectrets are. 
quite independently of interest. The saturation effect mentioned _ 
above occurring at the investigation of the dependence of the 
charge on ‘the. duration of polarisation and on the intensity of 
illumination may be explained by the fact, that only an insigni- 
fieant part of the free levels is filled up by eleotrons. This is 
verified by the experimental investigation of the dependence of 
' the charge of the photoelectret on the intensity of the plarising 
field.If the temperature effect is taken into oonsideration,the 
rule of interchangeability no longer holds.There are 4 figures, 
11. references, fo of which are Slavic. . 


PRESENTED: = July 27, 1957, by A. V. Shubnikov, Academician 
SUBMITTED: == July 27, 1957. 
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*-Zheludey, T. 8. and V.M. Fridkin. {Institut kristallografit AN SSsr (Institute 
of Crystallography, AS USSR)] On the. "Photoelectret" [after G. Nadzha- 
_ kov] and "Thermophotoelectret" States of Monocrystalline Sulfur 


(The Physics. of Dielectrics; Trensections of the All-Unton Conference on the Physics : 
Of Dielectrics) Moscow, Izd-vo A 888R, 1958. 285 p. 5,060 copies printed. 2 


- This voluxe publishes reports presented st the All-Union Conference on tie Physics of. 
_-» Dielectrics, held in Dnepropetrovak 4n August 1956. sponaored by the "Physica of 
. . - Dislectrice” Levoratory of the Fizicheskly institut {sent Lebedave An 8982 {Physics 
_) Institute izent Lebedev of the Ag UBSR}, and the Electropbyatag Department of the- 
_°, Duepropetrovskiy goaudarstvennyy universitet (Drepropetrovak State Universi ty). 
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_. Studying the destruction of ‘rocke during impact load testing == 
-. by moane of @ piezoslectric mater, Trudy IGEM no, 13:61-90 '58, 
Se ae eee (MIRA 11:7) 


'. (Patrology) 
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Gama jy bisectrix and 010 and O10 were parallel to the optic axial 


AUTHORS: Zheludev, 1.8. and ¥ridkin, y.M. - 70-3-2-8/26 


: OUTER:  ORTCNSTHWTESEESBy of the Polarisation of Photoelectrets 


PERIODICAL: ~ Kristallografiya, 1958, Vol 3, Nr 2, pp ee - 185 © 
ee _. (USSR 


ABSTRACT: . The charges of photoelectrets produced in single 
_. erystals of sulphpr by polarisation in different crystallographic 
directions have been measured. It was earlier assumed that 
these crystals were orthorhombic but they are now shown to have 
. been monoclinic. The observed anisotropy in the polarisation . 
of the photoelectrets is determined by the anisotropy in the 
photo-conduction of the Single crystal of sulphur. The 
measurement of the charges of photoelectrets can serve asa 
“ very convenient method of studying the anisotropy of the photo-—: 
conductivity. =~ =. ist ms 
A cube, with edges about 6 mn, was cut from a single crystal 
of sulphur.and polished. Superficially, the eryétal was ortho~ — 
rhombic and the cube faces were cut perpendicular to the 2-fold 
axis. The faces 001. and OO were Perpendicular to the acute 
bisectrix; 100 and Y00 _were perpendicular to the obtuse - 


T 


a il 
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re os Te | 90-3-2-8/26 
On the Anisotropy of the Polarisation of Photoelectrets in Mono- 
_ crystals of Bulphur- , ane a : 


plane. The cube was polarised for 10. nutesoin a field of 
_ 700-V/fem and in an illumination of 10 W/cm“. This was 
_ Yepeated in each of the 6 cube axis directions and the electret 
charges were measured by meastring the change in charge when, : 
under continued illumination the electrets were de-polarised. — | 
‘The wlues found were (x 10-10 coulomp/em@); 010, 95; 010, 60; & 
100, 1.50; 100, 1.49; 001, 44; O01, 20. To eliminate the > 
_ effects of cracks, the above measurements were repeated with . ; 
three other specimens.: To eliminate the effects of anisotropy — 
in the light absorption the charges were re-neasured with Nad~ - 
_ gakoff's volume method (Izv. Bulg. Akad. Nauk, Ser.Fiz, Yol 2; i 
- Pp 321-337, 1951). One of the specimens was placed between 
the plates of a condenser, one of the plates of which was 
fixed and connected to the needle of an electrometer and the =f 
other plate (the lower) was earthed and being movable could be : 
lowered a known distance. As a result of the motion of the | 
_ lower eIectrode with the electret the needle of the electro- 
meter was deflected and the surface charge of the photoelectret 
could be measured. ‘The condenser was. constructed so that the. 
a oe could be illuminated during polarisation in a direction 


eaiesinterientt ae 
if i : 
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ay ee eet. . -. 20-3-2~-8/26 
. On the Anisotropy of the Polarisation of Photoelectrets in Mono- 
_ erystals of Sulphur = sey ; oe, 


inated. Specimens were polarised with 1.3 kV/em for 10 min. . 
with an illumination of 10 e 


charge density (in Coulombs x 19710 per om*) were as follows: — 
indices of illuminated face first, then direction ef polari-: 
Sation, then charge density) 001 010, 28; 001.-010 18; 
010, olo, 31; 010,010, 19; ool i 
100, 100, 42;. 100, -Io > 39; 100, 001, 12; 100, OOl, 5; 
- .010, 001, 12; 010. 00 > 9+ It is apparent that’ the charge 
- density depends o y on the direction of the polarising field. 
and not on the density of the incident illumination. Hence, =: 


Symmetry perpendicular to the obtuse bisectrix. Acknowledg- 
ments to Academician Shubnikov. There are 2 tables and 
: a ayn rerences, 5 of which are Soviet and 1 German. 
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On’ the Aisastes opy of. the 


_ erystals of Sulphur fn eats 


Polarisation of Photoelectrets in Mono- 
a ASSOCIATION; a yatta lristallografii AN SSSR: 

= _ Institute of Crystallography Ac. Se. USSR) 

MITTED:; . vsuly ge 1957. 

Card a/R 
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| | AUREORS: Zheludev, I.8. and Potcheukoy,” A.A.  70-3-3-9/36 | 
TITLE: ~ The Electrostriction. of Linear Dielectrics s (Blektrostriktsiya : 


“lineynykh dielektrikov) 


me "PERIODICAL: : Kristallografiya, (1958, You 3, Nr 3, pp 708 a 
a he USSR 


ie 
(Gerd 1/3 


ABSTRACT: Four. possible: saudbions for the electrostriction of 


linear dielectrics. ‘are derived and lead to the examination — 
; of the new coefficients Ry smn? Gs mn | written C erroneously 


in one. place) and &#y aa” By the method of linearisation of 
electrostriction the electrostriction coefficients. Ri smn were 


measured. for eskapon (GASH), NaCl and Z-cut quartz. In a non- 
ae iene dielectric the equations used are 


= juin? n. are : tay * “Hi jon® mn [P45 =Q ? 


ae EB, /t4; 


is the induced electric. induction, BE, is the electric 


eQ 804 fy5 = 5 jon tnt, ae a : 
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The Blectrostriction of Iinear Dielectrics — 70-5-3-9/36 
ee ‘field, x, the mechanical deformation and tay the mechan- 
ical stress. Q, H, R_,and G can be expressed as derivatives, 
et Gagan "7/2. ay ete. | 
Wee ee | oe 
Relations can also be found between the various electrostriction 
coefficients in terms of, for example, the dielectric suscep- 
‘Gibility. measured at constant 8t1383, compliance for constant 
Band Dd, etc. The electrostriction tensor has 21 components 
and Laval’s theory is not applied here. The notation is con- 
densed by denoting ELE) by Ey ete. EAE, by EB, ; 
ESB) by. Es; EE, ‘by Eg « This tensor is quite analogous 
to the compliance tensor 833; + The apparatus used for 
Measurements has been described (Kristallografiya, 1957, Vol 2, 
Nv 5, pp 653 - 657) and works on the principle of nodulation 
nterferometry permitting the measurement of displacements to 


» Card2/3For Z-cut quartz R,, was found to be (0.1 + 0.05) x 1074 egeu:: | 


ee 
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“the Electrostriction of Linear Dielectrics 70~3-3~9/36 3 
ee - -14 
ene for aoe Bi4= =R55* 33 = (0.8 4+ 0.05) x 107 cee 
he eae ee : Ria"Ry3=Roz =-(0.4 + 0.05) X 107 oe 
: Biy=R,1=Ry5 = (1.2 + 0. 05) X lo™ cgsu 
; qa 11 Rs 14 
For NaCl By 1=Roo=R, = (0.9 +0. 05) X¥ 107~*egsu 
ee ee By =-(0.45 + 0.05) x 10 ~egeu 
12513 7Reg ae 
By, = (03° + 0.05) x 107 cgeau 
- Acknowledgnents to A.V. Shubnikoy. 


- There are 6 figures and 13 references, 4 of which are 
Soviet and 7 English, 2 French, 


| sono, Institut ktistallografii AN SSSR | 
. CInstitute: “of Crystallography, Ac. Sc. USSR) 
- SUBMEDTED; “March 4, 1958 3 
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AUTHORS: 70-3-3-10/36 


(arm: 


ory 


 PERTODICAL 


| ABSTRA cts in photo~electrets have been 


The charges and the piezoelectric 
moduli-of a photo-polarised crystal of anthracene have been 
measured and the decay of the charge and the dz modulus 


‘during de-polarisation in the dark have been followed. The 


effects can be completely explained by the changes in the 


_ electric polarisation as a result of the changes in the 
- geometrical dimensions of the specimen on mechanical strain. 


When the crystal becomes a Photoelectret, its symmetry drops 
to become one of the sub-groups of co.m. The case of erystals . 
.0of Class 2 is examined. ‘Here, the piezo-electric moduli 


(War 851 doy, dogs. 4379 dzo9 dz and dz¢ are non-zero 
and relate the polarisation vector I, to the strain tensor 


2-photoelectret. For a cube polarised parallel-to its x; 


thee 8 yy are the elastic moduli and li is the deformation 


tensor. 8 is the charge density on the surface of the 


= Taewee att 
PERDUE E Tag eT 
STU ARE at RE: ‘ 


4710010-0 
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The Plezo-clectrte 5 Effect 4n Photo-electrets 70-5-3-20/36 


SE piety and distorted along the same axis re x= 0 ; 
ae thes 33 cde 33 ae 339 T3z"83zt 35 =e 
oes For a 10 mm = of anthracene the . lues oe = 4, 7 x: 10 ee 
EE Oe, Wey aya = 2.5 x 107 9 @.8.u., yo = ~2,2 x 107? @.8.u. 
and $= 6X 10 “7 coul, /om@ + Values for the elastic 
a Modulus g from measurements of the piezo-electric 
ae ee modulus 4 5 and from the known value of cz, agree to 
Beet, os about 10%.7 ae 
2 s Aektowledena abe: to Academician A.V. Bhubnikoy. 


There are 2 figures and 11 references, 6 of. which are 
» Soviet, 3 English, 1 French and al German. 


_ Assoctantoy: Institut kristallografii AN SSSR (Institute of 
_. Crystallography, Ac. Se, USSR) . 


2 - SUBMITTER Dz. dul 20, 195 : 
a Card a ene ic : 


cau ith 
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ee 6, effekt-y kristallakhy) °° +2 Crystals (Elektroopticheskiy ~ 
A IDICAL: _Kristallogratiya, 1958, Vol 5. . . oo ; pace ieee 


-.. ABSTRAC?; General review, mostly PP 639-651 (USSR) _§ 


optical phenomena - work, of electro— 
Anvestigation in the rot he alae a theme now under 
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seni é (Institute: of Crystallogr 
SUBMITTED: July 11, 1958 
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a eal eran ce oops oF SOV/70=3=6223/25 : 
_ AUTHORS: Beigasey LM. , Belikova, G.8., Fridxin, V.M. and 


 Sheludey, I.8. 


, TINT: ‘On the Question of the Electret Btate in Naphthalene” - 
(« voprosu: Od: ‘elektretnom sostoyanil Vv naftaline) . 


"PERIODICAL: ‘Kristallografiya, 1958, Vol 3, Nr 6, pp 762-763 (user) 


race ABSTRACT: Baldus (Z.. Angew.Phys., 1954, Vol 6, p 481) reported | 
Pi OPEC ey, . observing the transformation of hetero-charging in a 

‘naphthalene electret into-homo-charging. This result 

contradicts other work and ‘experiments were carried out 

to clarify the situation. Liquid naphthalene was allowed. 

_ to set in an electric field betweentw Al plates 5 mm. 
. apart: The field of 4kV/cm was applied for 90'minutes. -— - 
> The naphthalene plate was removed from the condenser and — 

' tested with a dynamic electrometer. Heterocharging was 
found. . Discharging by illumination was then tried. 
ee, Integration of the discharge current gave an initial . 


charge of 10° 8 coulomb/em” « Repeated illumination gave | 

-. no further discharge current. Hence the potetosme seine 

- “4s conditioned by localised electrons. Plates cut from 
single crystals of naphthalene were then tried. They © . 
caral/2 were: i eubogeuee to a field of 3 kV/cm for 10 min we uy 
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The charge density produced was about 10 
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* AUTHORS: —~ 


_.PERIODICAL: | 


ABSTRACT: © 


‘Zheludev, I. S., Pridkin, V. KM. 48-22-3-28/30 
On the Photoelectret and Thermoeleotret State in Sulfur 


: ‘“Monocrystals. (0 fotoelektretnom i termoelektretnon 


sostoyaniyakh v monokristallakh sery) 


“Izvestiya Akademii Nauk SSSR,Seriya Fizicheskaya, 1956, 
Vol. 22, Nr3, pps 352-358 (USSR) : 


The authors investigated the dependence of the charge of the 
photoelectret on the conditions of its polarization as well 


-.a8 the duration of existence of the residual polarization in - 


the monocrystals of sulfur. They investigated the dependenca 
-. of the depolarization velocity on the temperature and intro. 


duced the conception of a thermoelectret state, The duration 
of existence of the inner polarization was investigated in 


iz the monocrystalling and polycrystalline sulfur. A depolari- 


zation ought to be carried out after a sufficiently long 
period for the determination of the amount of photopolarization — 
of the polycrystalline sulfur with a short-time illumination 


_ during the polarization process (ref. 2). The dark polarization 
disappears completely during this period and the photo- ast 


polarization is preserved. Nevertheless, thia method seems to 


Tea Ss LPT H T 
TW Ae Pe 
5 f 


1 Sta E 


APPROVED FOR RELEASE: 03/15/2001 


CIA-RDP86-00513R002064710010-0" 


"APPROVED FOR RELEASE: 03/1 


5/ 
SREY DU ELH ebite 51s 4 | 
SEE: DE Penn Pod Gee Se Weed 


""""On"the Photoelectret and Thermoelectret State in Sulfur _ 48~22.-3-28/30 
Monocrystals : ; 


‘be unfit with the polarization of the sulfur crystals since 


the total residual polarization drops to zero in this case, 


From the comparison of the curves (figs. 4 and 2) it may be 
concluded that the law of mutual substitution in the crystal 


is not complied with with the formation of an inner 


- polarization. This signifies that with one and the same E.et | 


~value the amount of the residual polarization depends on 
the duration of illumination. The velocity of depolarization 


-of the sulfur-monoorystal was investigated at different 


temperatures. The depolarization-ourves of the photoelectret . 


_Which were determined, are analogous to the depolarization 


curves of the thermo-electrets in the case of simultaneous 


4) lumination and heating (e.g. ref. 5). The photvelectret | i 


Card 2/4 — 


state of the sample is also thermoelectret at the same time 
under the conditions described, since the illumination of the 
photoelectret at low temperatures leads only toa partial 
discharge. A complete depolarization only takes place at an 
increase in t temperature up to the temperature prevailing 
at. its polarization. This state of the sulfur-sample is at. 
the same time also thermoelectret, since a simultaneoua 
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heceing’ ‘ena Gilapination: ‘is: required fon the oompléte: denies 
“polarization. ‘This state can consequently be denoted as thermo-- 
-photo-electret. The. thermo-photo-electret atate in the sulfur- 
| -smonocrystal is apparently caused on the one hand by the 
-: fastening of the ions on some local levels and on the other 
“hand by the presenoe::of a thermal barrier. This barrier - 
_.. separates the level of excitation from the zone of conductivity. 
_- The mechanism which was proposed for the explanation of the . 
temperature-dependence of the photo-conductivity in alkaline- 
-halogen crystals (ref. 7), ie apparently able to explain the 
thermo-photoelectret effect and consequently also the 
formation of the maximum of transition of the discharge~ 
--current during the depolarization process of the photo- 
-electrets with simultaneous illumination and heeting. The 
authors thank A, V. Shubnikov, Member, Academy of Sciences, 
and G. Nazhdakov, Member of the Bulgarian Academy of Sciences 
for the discussion of the work-results aa well as Yu. Ne 
Martyshev and A. I. Delovaya for their assistance in carrying 
out the measurements. There are 5 figures and 7. -references, 
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“ pprropicat:  Tavestdya Akadenti is gssk. Seriya finicheoknya, 1958» 
pee een “ashy Yol.22, Nr 12, BP 1441 - 1444. (USSR) 
ABSTRACT: - The search for new materials possessing piezoelectric properties 
is of topical interest for both sacience and technique. New 
piezoelectrics.can only be found on the basis of essential © 
characteristics marking the. formation conditions of spontaneous 
; . polarization jn the crystal. These characteristics are Dyn ten fi 
- ascertained basing on the analysis. of characteristic properties. 
- of known. piezoelectrics. The existence of a domain structure — 
ean be considered as an essential characteristic foatures The | 
phase transitions of the first. or second type are also an” 
important characteristic of piezoelectric properties. Piezo—- 
‘electrics of the oxygen-octahedron type and those containing 
cat at OF hydrogen compounds present other characteristic features«. 
. gard 1/3 Smolenskiy-Mattias’ erystallo-chemical characteristic 
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Pees (Refs 9,10) is vexatded a8 “Belonstng to the first type. Piezo- 
.-- >. « electrics containing hydrogen, make the problem more compli- 
cated. Here it is much more difficult to formulate the mo 
characteristics, because the mechanism leading to the fornation | 
of spontaneous: polarization ia very unclear (Ref 11). The 
chemical composition and its structure are moreover extremely | 
complicated.and varied. It was already oarlier mentioned 
‘(Ref 13) that “the symmetry variation of all piezoelectrica 
hitherto. known which takes place during the phase transitions, 
is subject to certain rules. Symmetry variations of a few 
-piezoelectrics during their phase transitions are given in 
table 1,.This table is a supplement of the published data. 
- (Ref . 13). The: conclusion has been drawn that a variation of. . 
- point - symmetry »- belonging to one of the pyroelectric classes, ; 
‘oan be-hald.as a charucteristia of piezoelectric phase transitions 
for all.dielectrics, This characteristic is called the — : 
-erystallographic feature of spontaneous polarization. Such 
_ naterials. were chosen in this work for which the variation 
. of symmetry at phase transitions was known to be subject 
ft toe to the crystallographic characteristic (Table 2). In conclusion 
Card 2/3 it is pointed out, however, that the mentioned characteristics 
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are -indeed necessary, but not sufficient, 
Piezoelectricg is facilitated by then, but 
theoretically completely substantiated... The 


ASSOCIATION: 


The search for new 
neither shortened: nor 
next paper, there« 
fore, will be dedicated to the inveatigating of piezoelectric 
Properties of the materials recorded in table 2, as wel) 
as to the determination of optinun conditions of existence 
for spontaneous Polarization in crystals, The authors thank 

+ 4 Rusakov, I, g, Rez, V. ¥. Gladkev for their assistance, 
There are 2 tables and: 13 referances, 4 of which are Soviet, 
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